Receptors for 17beta-estradiol in prolactin-secreting rat pituitary cells.
Estrogens stimulate prolactin (PRL) synthesis by GH3 cells, a clonal strain of rat pituitary cells grown in culture. At 4 degrees C the binding of [3H]17 beta-estradiol to monolayer cultures of GH3 cells was specific and of limited capacity, with half-maximal and maximal binding after 1--2 h and 12 h, respectively. Scatchard analysis showed one single class of binding sites with Kd = 3.1 X 10(-10) M and n = 309 X 10(-15) mol 17 beta-estradiol/mg cell protein, calculated to give approx. 25,000 binding sites per cell. At 4 degrees C less than 10% of the specifically bound [3H]17 beta-estradiol was found in the nuclear fraction. When the incubation temperature was raised to 37 degrees C, the amount of radioactivity in the nucleus increased to 25% within 30 min with a corresponding reduction in the cytoplasm. The cytosol fractions from monolayer cultures as well as from tumors of GH3 cells contained specific 17 beta-estradiol binding proteins, having a sedimentation constant close to 8S in a salt-free buffer and 4S in the presence of 0.5 M KCl. scatchard analysis showed one single class of binding sites with Kd = 3.6 X 10(-10) M and n = 258 X 10(-15) mol 17 beta-estradiol/mg cytosol protein (GH3 tumor tissue). Thus, GH3 cells grown in culture and in the intact animal have similar binding characteristics as judged from the data for binding affinity, capacity and specificity. After the in vivo administration of [3H]17 beta-estradiol to GH3 tumor-bearing rats, radioactivity could be extracted (0.5 M KCl) from purified nuclei bound to 4.5S macromolecules. We suggest that the action of 17 beta-estradiol on GH3 cells involves an initial binding of the steroid to specific receptors in the cytoplasm, followed by transport of a fraction of the hormone-receptor complexes to the nucleus involving a temperature-sensitive step.